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a  b  s  t  r  a  c  t
INTRODUCTION:  The  solitary  ﬁbrous  tumor  (SFT)  is a rare  soft  tissue  tumor  with  a substantially  benign
clinical  behavior.  However,  malignant  neoplasms  with  local  recurrence  or distant  metastases  have  been
reported.
PRESENTATION  OF  THE  CASE:  The  authors  present  a case  of  an  aggressive  SFT  of  the  leg, in a 55 years  old
Caucasian  man.  Radiological,  histological  and molecular  ﬁndings  are  reported.  The  differential  diagnosis,
therapy  and  outcome  of  this  rare tumor  are  also  discussed.
DISCUSSION: An extensive  review  of  literature  showed  SFT’s  clinical  behavior  as  substantially  benign,D34  antigen anyway  aggressive  or  malignant  neoplasms  have  been  described.  The  potential  risk  of  local  recurrence
and  distant  metastasis  thus  suggests  wide  surgical  resection  and  careful  long-term  follow-up.  Differential
diagnosis  may  be quite  laborious  as  SFT  can  mimic  a  variety  of benign  and  malignant  mesenchymal
tumors;  immunohistochemical  analysis  for CD34,  CD99,  vimentin  and  bcl-2  is  then  mandatory.
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gical CONCLUSION: Our  clinica
conservative  surgical  trea
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. Introduction
Solitary ﬁbrous tumor (SFT) is an uncommon neoplasm,
escribed for the ﬁrst time in 1931 as arising from the pleura. Sub-
equent reports showed that SFT is a ubiquitous neoplasm, arising
rom intrathoracic organs as well as extra thoracic regions, includ-
ng soft tissue.
Symptoms of extrapleural SFT are non-speciﬁc (painless, non-
ender, smooth, slow-growing mass) and related to the presence of
 mass in deep soft tissue.1,2
SFT is currently classiﬁed as a biologically “borderline” neo-
lasm, which means that the lesion may  recur locally and almost
ever metastasize. To date only few cases of SFT arising from the
xtremities have been reported in the English literature.3,4
The present study describes a patient with a rapid growing
umor of the left leg. Radiological, histological and immunohisto-
hemical ﬁndings are discussed along with differential diagnosis,
herapy and outcomes.
.  Presentation of caseA 55 years old Caucasian man  presented to our department with
 six months history of a painless growing nodule in his left leg.
he patient had noticed a progressive increase in the size of the
esion, but during the last two months the mass had enlarged more
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Open access under CC BY-erience  conﬁrmed  that  SFT  may  have  an  aggressive  behavior,  however,
t  may  be  successful  in the  long  term.
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rapidly. Family history and past medical history were not signiﬁ-
cant. Physical examination revealed a 6 cm × 23 cm subcutaneous
mass, covered by dyscromic and dystrophic skin. On palpation, the
tumor was ﬁrm, with clinical distinct margins. No popliteal and
inguinal lymphadenopathy was  found, and peripheral pulses of the
left leg were present and valid.
On magnetic resonance imaging (MRI) of the left leg, an inho-
mogeneous tumor measuring 6 cm × 5 cm × 23 cm as described
in the antero-lateral compartment of left leg, within the tib-
ialis anterior and the extensor digitorum longus muscles. On MRI
the tumor showed an isointense signal on T1 weighted images,
inhomogeneous signal intensity on T2-weighted images and inho-
mogeneous increase of signal intensity with gadolinium-enhanced
image. The MRI  displayed four extrafascial focal solid pedicles with
involvement of adipose subcutaneous tissue of the antero-lateral
compartment of left leg. In the transverse section no dissection was
visible from deep peroneal nerve and anterior tibial artery and vein.
No involvement of posterior tibial artery was present (Fig. 1).
The MRI  features were highly suspicious for an undeﬁned
aggressive tumor as ﬁbrosarcoma or liposarcoma of soft tissue and
a percutaneous core-cut biopsy was  performed.
Microscopically, the tumor consisted of spindle cells arranged
in fascicles, with interposed thick bands of collagen (Fig. 2). The
tumor was  richly vascularized and contained areas with dilated
vessels. Capillary proliferation was prominent. Cellular atypia was
unremarkable. Mitotic ﬁgures were rare. No necrosis, hemorrhage
Open access under CC BY-NC-ND license. or vascular invasion was  present. Immunohistochemical studies
showed that the tumor cells exhibited strong immunoreactivity
for CD34 and bcl-2. The tumor cells were negative for epithelial
membrane antigen (EMA), smooth muscle actine and S100 protein.
NC-ND license. 
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scrotum, spinal cord and soft tissues, has been described.5,6
Today still, the diagnosis of these tumors remains problematicFig. 1. Magnetic resonance 3D reconstruction of deep plane: three quarters view.
According to the pathologic ﬁndings and to the immunohisto-
hemical ﬁndings, a diagnosis of low malignant potential solitary
brous tumor came up.
Noteworthy, the pathologic ﬁndings of a tumor with low malig-
ant potential contrasted with its clinical behavior: the neoplasm
t presentation, and after only a six months history of growing,
as approximately 6 cm × 5 cm × 23 cm displacing all muscles of
he anterior compartment of the leg (Fig. 3).
After an extensive review of the English literature and an onco-
ogic consult a wide local excision in the anterior compartment of
he left leg was planned.
Fig. 2. Microscopic histology image of the neoplasm.Fig. 3. Pre-operative lateral view of the left leg.
The operation was carried under peripheral nerve block and
under 350 mm HG tourniquet ischemia of the left leg. A skin paddle
measuring 17 cm × 6 cm was  incised over the tumor projection and
excised en bloc with the tumor (Fig. 4). A careful dissection of the
tumor from the anterior tibialis and the extensor digitorum mus-
cle superﬁcially and deeply from the extensor hallucis longus was
performed. The deep branch of the common peroneal nerve and
the anterior tibialis artery and vein were carefully dissected and
preserved. No lymphadenectomy was  performed.
The procedure was  carried out without complications and the
patient was  discharged two days after the surgical procedure.
Pathologic ﬁndings conﬁrmed the SFT diagnosis and revealed
tumor free margin on all specimens.
No adjuvant chemotherapy or radiotherapy was administered.
The patient was  successfully followed up by oncologist team
for three years and no local relapse or systemic disease has been
registered (Fig. 5).
3. Discussion
For decades after Solitary Fibrous Tumor initial description by
Klemperer and Rabin, there was an ongoing debate as to whether
the tumor originated from mesothelial or mesenchymal cells. Actu-
ally, on the basis of immunohistochemical ﬁnding CD34 positivity,
most Authors believe that this tumor arise from pluripotential mes-
enchymal cells located in the connective tissue.
A huge variety of extrapleural locations, such as the thyroid
gland, salivary glands, upper respiratory tract, liver, epicardium,
kidney, mediastinum, orbit, meninges, periosteum, adrenal gland,and just based on histology. In fact MRI  may  show a disomogeneous
Fig. 4. Intra-operative view of the neoplasm en bloc excision including the above
skin  paddle.
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manuscript; S. Tenna and P. Persichetti were responsible for studyFig. 5. Post-operative lateral view dorsal ﬂexion.
umor, highly suspected for aggressive malignant tumors, but it
oes not recognize any speciﬁc feature.
Microscopically, SFTs are well circumscribed and characterized
y the proliferation of capillaries surrounded by masses of round or
pindle shaped cells without an obvious pattern.7 A combination of
rowth patterns is typically present, including herringbone, neural
ith wavy nuclei, storiform or a characteristic arborizing vascular
attern described as hemangiopericytic.8
Markedly increased cellularity, nuclear atypia, mitotic activity
>4 mitoses/10HPF) and areas of necrosis should be considered as
alignancy criteria, and are associated with an aggressive clinical
ehavior.9
The so-called “patternless pattern” may  mimic  other tumors,
hus the differential diagnosis is always extensive, requiring an
mmunohistochemical analysis for CD34, vimentin and CD99.10
CD34 antigen, a transmembrane glycoprotein, being a helpful
odality to diagnose solitary ﬁbrous tumors11 because is strongly
ositive in most cases of SFT.
The tumor is generally labeled uniformly for vimentin, an
ntermediate ﬁlament protein expressed in all mesenchymal cells.
xpression of vimentin is also detected in some lymphomas, sar-
omas and melanoma. bcl-2 protein has also been proposed to be a
elpful marker to diagnose solitary ﬁbrous tumor.11,12 Other useful
mmunohistochemical markers for differential diagnosis are CD-99,
mooth muscle actine (detected in benign and malignant smooth
uscle tumors), S100 protein (detected in peripheral nerve sheath,
artilage tumors and melanoma) and cytocheratins.13,14
Given the wide range of morphology, SFT can potentially be mis-
aken for other benign and malignant soft tissue tumors, but the
ain diagnostic pitfall include hemangioperycitoma, monophasicynovial sarcoma and malignant ﬁbrous histiocytoma.
The morphologic distinction with hemangioperycitoma can be
ather difﬁcult to be made. However, demonstration of areas withinPEN  ACCESS
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the same tumor showing some other morphologic patterns, such as
storiform or herringbone pattern, should be useful in the diagnosis
of SFT.
SFT may  also be mistaken for a malignant ﬁbrous histiocytoma.
However the lack of a diffused cytologic atypia, a low mitotic activ-
ity, and the absence of necrosis however, will serve to rule out
malignant ﬁbrous histiocytoma in most cases.
The monophasic synovial sarcoma should be excluded as well,
due to an overall pattern wich is generally uniformly cellular
and to immunohistochemical analysis focally positive with keratin
antibodies15–17 and epithelial membrane antigen (EMA).
Benign and malignant ﬁbrous histiocytoma, ﬁbrosarcoma and
desmoids tumor do not show immunoreactivity to CD34 antibody.
Neuroﬁbroma and malignant peripheral nerve sheath tumors can
show variable staining for CD34 and bcl-2, SFTs show a more
intense reactivity for both these markers.11 In a large amount of
these tumors, immunoreactivity to S100 protein may  be of aid in
the differential diagnosis.
Because of the rarity of this tumor little is known about its clin-
ical behavior. Vallat-Decouveleare et al.9 and Gold et al.18 found
local recurrence in 4.3% and 6.7% and metastases in 5.4% and 5.3%,
respectively. Sites of distant metastases were lung, liver, bones,
mesentery, mediastinum and retro-peritoneum. Factors suggesting
malignancy indicated by Vallat-Decouveleare et al. were malignant
histologic features, such as markedly increased cellularity, nuclear
atypia, mitotic activity (>4 mitoses/10HPF) and areas of necrosis.
Gold et al. also found that tumors greater than 10 cm had a statis-
tical signiﬁcant worse outcome for metastases. Noteworthy, in our
case report, the pathologic ﬁndings of a tumor with low malignant
potential contrasted with its clinical behavior. The choice for a con-
servative treatment was difﬁcult and debated. The rapid growth of
the tumor was  highly suspected for an aggressive lesion but, as con-
ﬁrmed by our follow-up, the clinical behavior was  ﬁnally benign.
Our patient, in fact, has just completed his third year without any
signs of focal or distant disease.
4. Conclusion
On the whole, SFT have a benign clinical course, but the clinical
behavior is unpredictable and the relationship between morphol-
ogy and clinical behavior is poor.
Complete surgical resection is commonly accepted as a treat-
ment of choice for extrapleural SFT. Optimal adjuvant treatment for
patient at high risk of recurrence or metastases is not known. There-
fore, a close long-term follow-up has to be recommended even after
radical excision.
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